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ABSTRACT

Increased antioxidant enzyme activities and scavenging effect of

oxygen free radicals by Jwagyuyeum and Woogyuyeum

Ji-Cheon Jeong
Dept. of Internal Medicine

College of Oriental Medicine, Dongguk University

This study was undertaken to examine the effect of Jwagyuyeum and Woogyuyeum, being

. e
known to reinforce Kidney-yin and yang, on the activities of endogenous antioxidant ‘enzymes

and the production of oxygen free radicals in the liver and kidney tissues. Alterations in

enzyme activities were observed after in vivo treatinent in rats. Jwagyuyeum and Woogyuyeum

caused a significant increase in the activities of superoxide dismutase(SOD) and catalase.
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Jwagyuyeum significantly increased the activity of glutathione peroxidase in both liver and

kidney, but the enzyme activity was not significantly altered by Woogyuyeum. Treatment in

vitro of Jwagyuyeum and Woogyuyeum decreased the production of oxygen free radicals in a

dose~dependent fashion.

These results suggest that Jwagyuyeum and Woogyuyeum stimulate the activities of

antioxidant enzymes and inhibit directly the production of oxygen free radicals. These effects of

both herbs may contribute to prevent the oxygen free radical-induced impairment of cell

function.
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FiRakeel A AR % skl (TSl o,
Wiel &S rEe e 2o

1) FE%
HMe¥  Rehmanniae Radix 12 g
11155 Dioscoreae Rhizoma 8 g

A174 Als EA3LE-

KifdF  Lycii Fructus 8 g
tLZ#  Corni Fructus 8 g
F#%  Hoelen Alba 4 g
#HE&  Glycyrrhizae Radix 4 g
Total amount 4 g
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#H¥E  Rehmanniae Radix 12 g
1iZEk  Dioscoreae Rhizoma 8 g
ffeF  Lycii Fructus 8g
L EE# Fucommiae Cortex 8 g
II%#  Corni Fructus 4 g
PIEE Cinnamomi loureirii 4 g
fffF41  Aconiti Tuber 4g
% HE  Glycyrrhizae Radix 4 g
Total amount 52 g
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ol {8 A1 3 B8+ refrigerated centrifuge(Hanil
supra 22K), ultracentrifuge (Dupont Sorval OTD
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R R OABEK 3N &l %% 500mle]
methanolS e THE 60TCoIA 2405 Rika<o
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26g 2 fififk 286g% LAt (Scheme 1)
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Jwagyuyeum or Woogyuyeum

extracted with hot methanol,
then filtered

Methanol Solution

evaporated

Methanol Extract

Scheme 1. Extraction of Jwagyuyeum or

Woogyuyeum with Methanol
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. Increased antioxidant enzyme activities and scavenging effect of oxygen free radicals by

4f%# 9 0.IM potassium phosphata buffer (pH
nsko] Kol
Al glass teflon homogenizer® EEM 3t HERK
< UEAT o] ERHEKE 600X gl 105
Al EOoEste B R RERRS S BRES L
BEE QI o2& Tl 10,000 gl A 205F4

B4y #Este] mitochondrial fraction® EAth.
BrzAZ ERK
S 105000X goll Al 1R B R LSS
cytosol fréction% EEst A Th. Cytosol fraction

75, LUF K.P buffer® B3)S

3+ mitochondrial fraction

lo

< aldehyde oxidase, glutathione peroxidase,

superoxide dismutase ¥ xanthine oxidase &
AE MEHSZ (FAE 2%  mitochondrial
fraction® 0.1 M K.P buffero] &A1z o+& H
ELoEES AT oW e WMWE —EE
01 M KP bufferol FH#EAA freezing &
thawing ¥ T}3- catalase &M BEHoR (F/4
SR bS] BE BIFS 0-4CoA T84
(Scheme 2.)

Rat Tissue

add 4 vol. of
0.1M K.P buffer (pH 7.5)

Homogenate

l centrifuged at 600X g for 10 min
| ]

Pellet (discard) Supernatant
centrifuged at
10,000Xg for 20min
| 1
Pellet Supernatant

resuspend in 0.IM KP. centrifuged at

buffer 105000% g for

centrifuged at 10,000Xg 1h

for 20min

Mitochondrial fraction Pellet (discard) Cytosolic fraction
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Scheme 1II. Preparation of mitochondrial

and cytosolic fraction

(3) BEFk EHES WE
1) Superoxide dismutase &¥ B
Superoxide dismutase &M HIFEL Martin®
o) Fikel Kes) WAES AT MK Wik Kk
of wat Z#EE cytosolic fractione]l EtOH :
CHCl; (53) E¥ 04582 & metd 2 BAED
o5 10,000% goll A 20400 &L EE ST K
FE¥2 50 mM K.P. buffer (pH 7.5, EDTA 0.1
mM &%) —E&° 5 mM hematoxylin B %K
o HES 499 9 mmstn & KIERO
30me7t HA sk o KIEKS 25TCAA 54
W RIEAZ g 560molAx WK #MLE
WwEste] BER FHES HESAT. R EHY
WEE WA %3 READ
hematoxylin¥ke] ®XEE EmME 50% MEHsE
BHEY Bo2 HESH.

units 5 mM

2) Catalase 1&#: JIE

Catalase 5t WEL Aebi”e Fkel e
50 mM KP. buffer (pH 6.8} 7129 H:0;
105 mM % EEREKRS Hnstd R KERO
3.0m7t HA A o] REEKS 25TlA 30
Wi REEAFIHA 240mmol A H0:9) & 2
£ WEste 9F BWAEHBE240=0041 mM "
em™)E FIAste Mk BEHES ZESAT
B EHES 19% lge) BEB SHEA
7 H:0:9 &€ pgmoleE YR T

3) Glutathione peroxidase {F#:
Glutathione peroxidase &t WE-& Paglia®:
Pel kel #a —Ege 01 M Tris'HCl
buffer(pH 7.2) &l #ESQ H0z 1 mM
GSH, GR(2 LU, 02 mM NADPH ¥ ®HS
mmsted 25TCAA 55 H RIEA e B¢tol 4
WHE GSSGE BrAl7Ie=d M#E¥ NADPH
o GBS 340moAM PESY 1 ES BAFE
StATh BRY EHES 19% 1nge) EEHEo B
{217 NADPHS] &< nmole2 “ER ST

4) Hydroxyl radical &# AT

Hydroxyl radical &% WE< Richmond %™
9] kel we 01 M KHPOsKOH  buffer
(pH 74)°l 25 mM sodium salicylate, 0.3 mM
EDTA, 01 mM FeSOs; 1 mM Hz0; 02 mM
hypoxanthine ¥ xanthine oxidaseZ ¥RINAIA 25
TellA 05H KEAZ g 1165 N HCIZ K
&S BTN RIE EWES etherZ ©]3, i,
TRAMZ & @K 1ol = 10% TCA, 10%
sodium tungstate, 0.5% sodium nitrite 2 05 M
KOH #®#< sl #EAZ #% 3= 510melA
RICES #BLE WES hydroxyl radical®] &
B mEsds.

Hydroxyl radigalQJ ki ‘)i}ﬁp%"ﬂ A
salicylic acidZ2%¥ hydroxyl radicalel %3] 44

L O
& EH O

B 2,3-dihydroxy benzoic acid &€ nmolesZ
e L
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5) Superoxide radical & & ME

Superoxide radical &f WEE Azzi £%¢9
Fikol #:s] 50 mM K.P. buffer(pH 75) —&
Bl #7<9 90 mM succinate, 150 mM KCl,
30 mM KCN, 03 mM cytochrome ¢ %
mitochondria B¢ RIS Hmste]l &# KGRI
3.0me7t 2 A stk o] KEERS 37TAA 24
W REEAZ1B A 550mmell Al BOE S BLE W
EEE FEsidn.
Superoxide radical &&E-< lmge HHEHEC] 14
W AEEA 2 C9l
nmoles& EFUI AT

sE8te] superoxide radical®l
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1. Ratoll A BF Superoxide
Dismutase &M E2l @1t

BF ol SRtk 4G S 158 1
(B3 3 o) A 2] superoxide dismutase ¥
g kel giTh WUl

el 5.28%£0.55

units/mg protein®! BHE ARk BUIE-S 9.00

+0.58 units/mg protein® & # 70%<9 FHEMK
BmE, LR REFS
units/mg protein® # 50% HEM: A= HBin
£ ¥4t (Fig. 1)
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2. Ratoll Al B Superoxide
Dismutase &4 E 2| #t

ol Aol SOD9 M-S HEe]l 3.77+031
units/mg protein®l WHH, FEEFEK WEIE-S 6.18
+0.48 units/mg protein® 2 # 64% #in=E 9
om, - fHEFEK BREMELS
protein &2 Ve B bt # 52%9
HEME e #BhE 290 (Fig. 2)
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Fig. 1. Effects of the MeOH extracts of Jwagyuyeum
(WGY)

Dismutase Activity in

(JGY) or Woogyuyeum on Hepatic
Cytosolic  Superoxide
Rat.

Rats were received the MeOH extracts of JGY
or WGY (200mg/kg, p.o.) for 15 days.

Values are mean * SE. for 5 animals.
Significantly different from control.

(= 1 p<0.01)
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. 2. Effects of the MeOH extracts of Jwagyuyeum
(JGY) and Woogyuyeum (WGY) on the Renal
Cytosolic Superoxide Dismutase Activity in
Rat.

F;

®

Rats were received the MeOH extracts of JGY

or WGY(200mg/kg, p.o.) for 15 days.

The assay procedure was described in the
experimental methods. Values are mean © SE.
for 5 animals.

Significantly different from control.

(xx:p<0.01)

3. Ratoll M B Catalase EitE2
L

frol Aol Catalase Wt HHaHFol 2.04*
0.14 ¢ moles/mg protein/min¢l B+A, EEifk #
AL 276+0.12 pmoles/mg protein/min, A5
‘;ﬁ?f-’k FEES 259+0.10 g moles/mg protein/
min® Ve WA Heted #4% K 35%,
27%9] figttds ®BmE Jehuidct (Fig. 3)
4. Ratoll A & Catalase &M 2
21t

etk Rl

2.33+0.17 xmoles/mg protein/min® YEY ¥

oM Catalase EHLS

el 152%0.13 #moles/mg protein/mino] 1t
st # 53% MWin=Eldom, fHEM RS
2.21%0.18 p moles/mg protein/min® YWENY £
45% #m=Eo] £ 4 p<0.01, p<0.059) &M U
= #mE et (Fig. 4)
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Fig. 3. Effects of the MeOH extracts of Jwagyuyeum
(JGY) or Woogyuyeum (WGY) on Hepatic
Mitochondrial catalase Activity in Rat..

Rats were administered the MeOH extracts of
JGY or WGY (200mg/kg, p.o.) for 15 days.
The assay procedure was described in the
experimental methods. Values are mean = SE.
for 5 animals.

Significantly different from control.

(¥x : p<0.01)
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2.5 .

20

15

10

0.5

Catalase activity
(pmole/mg protein/min)

0.0

JGY
Fig. 4. Effects of the MeOH extracts of Jwagyuyeum
(JGY) or Woogyuyeum (WGY) on the Renal
Mitochondrial catalase Activity in Rat.
Rats were received the MeOH extracts of JGY .
or WGY(200mg/kg, p.o.) for 15 days.
The assay procedure was described in the

Control WGY

experimental methods.
Values are mean + S.E. for 5 animals.
Significantly different from control.

(*:p<0.05, **:p<0.01)

5. Ratoll A BF Glutathione
Peroxidase ;&4 E ol ##L

W mFe e MNstT] BY AgERel

Ao o2 g gHRde 3 glutathione
peroxidase®] {EtEol vIX = EEerd A8k
s Hestdot oA e glutathione peroxi
-dase #HtE-S BEEM O] 2465%20.7 nmoles/mg
protein/min¢l MR EEE WEFELS 3332%

27.3 nmoles/mg protein/ming el # 35%
o] HEM A WS BFon Ltk i
<€ 3173%295 nmoles/mg protein/min® &

Ao fEHe RiEsA g (Fig. 5)
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6. Ratoll Al & Glutathione
Peroxidase ;&4 E 2| Bk

Foll A2l glutathione peroxidase EME-S ¥R
##o] 184.3%164 nmoles/mg protein/min¢] 3t
W, Atk HEIE 26171236 nmoles/mg .
protein/min2 Y EN} ¥ 42%9] HEM A @
mE BRRom LEK WAL 2206+191
nmoles/mg protein/min® #®mstg oyt FEH4

2 BEHA k). (Fig. 6)
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Fig. 5. Effects of the MeOH extracts of Jwagyuyeum
(JGY) or Woogyuyeum (WGY) on Hepatic
Cytosolic Glutathione Peroxidase Activity in
Rat.

Rats were administered the MeOH extracts of
JGY or WGY (200mg/kg, p.o.) for 15 days.
The assay procedure was described in the
experimental methods.

Values are mean = S.E. for 5 animals.
Significant}y different from control.

(* : p<0.05)
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(nmole NADPH/mg protein/ min)
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Control  JGY  WGY
Fig. 6. Effects of the MeOH extracts of Jwagyuyeum
(JGY) or Woogyuyeum (WGY) on the Renal
Cytosolic Glutathione Peroxidase Activity in
Rat.

Rats were received the MeOH extracts of JGY
or WGY(200mg/kg, p.o.) for 15 days.

The assay procedure was described in the
experimental methods.

Values are mean * S.E. for 5 animals.
Significantly different from control.

(* : p<0.05)

7. REEROIM Superoxide
radical®| 4 gioll oO|X|= RE

AR A ol 4
o BEE BMAINE HEHAA EFKT HE
el e 49 By B EHKH HEK
o HitY HWES WKMo EmAEA
superoxide radical®] 4§ B ATt. £k
B B S 1x107%g/mIZAR] LA A
Bzd AR BE kFmos
radical®] el B FEeol A7 X5 1lmg/ml
Aul EEK AR
L Rmpe

—#§ .2 superoxide radical

superoxide

7.04+£0.64 nmoles/mg

protein/hrZ, 7.98+0.76

nmoles/mg protein/hr2 VHERL} TS 1S}
o #£4% # 49%, 42% = superoxide radical?)
ERE BEE A dAAAD. (Fig. 7)

8. REEAROAM Hydroxyl radical
Erkoll ojxl= Hst

A— Hikow RBMENAN WK 480
ol MEE WA BIAIHA hydroxyl
radical®] 4pE B KR, Hngol Bme
o] w2} hydroxyl radical®] 4o WA s-A T}
o BE7Y Img/ml AW EER REARES
1584+1.49 nmoles/mg protein/hr®, HEifk
BFFE 19.04%1.86 nmoles/mg protein/hro 2
e BRI Lbste) &% £ 58%, 49%E
B sHA M= Ak (Fig. 8)

15
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o S 12
o]
xo
o& 9
o ©
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w5
E s}
O_L 3 1 L L
0 02 04 06 0.8 1.0

Dose (mg/mi)

Fig. 7. Effects of the MeOH extracts of Jwagyuyeum
(JGY) or Woogyuyeum (WGY) on the level of
Superoxide anion radical in vitro.

The assay procedure was described in the

experimental methods.

Values are mean * SE. for 3 separate
experiments.

Significantly different from control.
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(*:p<0.05,**:p<0.01)

2
& a0t
.g = 0 JGY

F= ® WGY
g 3 0@«
Y
f 5 % *x *%
> o - *
R —_ -2
- O
'g‘ '8 * XK Y 3 %
Z g 10
O, =
{"! oL L i L i 1 L
(]

0 0.2 0.4 0.6 0.8 1.0
Dose {mg/mi)

Fig. 8. Effects of the MeOH extracts of Jwagyuyeum
(JGY) or Woogyuyeum (WGY) on the level of
Hydroxyl radical in vitro.

The assay procedure was described in the
experimental methods.

Values are mean = S.E. for 3 separate

experiments.
Significantly different from control.
{(*p<0.05,#*:p<0.01)
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WRRLIEE £ KR He F MERE
<  superoxide anion radical(-Oz), hydrogen
peroxide(Hz02) 2 hydroxyl radical(-OH) %Vo]
dem, o] & & hydroxyl radicale] 7} @A
EEe AUe Aoz A AFP pmo
A ERREE

xanthine oxidase, aldehyde

oxidase® % microsomal mixed function
oxidase,”™® catecholamines, hemoprotein™ % 2]
HE) Bfbol R E s =8, &Y MK
o) HfgF B%S superoxide dismutase(SOD)?
catalase® ¥ glutathione peroxide'® %ol #s)A]
oigdh
SOD+  superoxide radical(:Oz)2 hydrogen
peroxide(H202) 9t B%(02) &2 A7) 3L, cata-
lase= hydrogen peroxideE HAX EH0)Z &
J6A1 719, glutathione peroxidase %% hydro-

gen peroxide® EMH0)2 BREAIIE KES

{38l superoxide radical2 ¥ fIaS R#

st BES Hale wustn Yo

20 + 2H—
H20:+ 02

Catalase 2H20; — ZH0+0:

Superoxide dismutase

Glutathione peroxidase 2GSH+H:0; —
GSSG + 2H:0
(GSH : 393 glutathione,

GSSG : AF3}3 glutathione)

olE| ¥ EUMHEE kst HMRLEC B
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HEEOAN Y WRE ¥ B %o oF
iR : gtk B fEMS BE BB W U
meZ #MiEscd e —H9 BRY HK
omA WE, WEEAS S0, HHES AR B
§9) RACIR KRS HAZA BM, RILEM
¢ 3t HRH o BEFH 4£mMe (RED
0.4 gz JR-EMY CXERE AR
Hil MEREGHL, BV HrBEE §L
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BE ket pEETn dRon, BRER
7 %o BF RIS e 2

ERitke Tl AskmEmol A miel %7t
poh M kEE BHE £ WHFES
= WY AREEIE LHES mete] H
MAEs D MaEEe KM WREAZ Mt
KEEz Bk i B3 Z$d ERe
o9 L@k Yol ABRMEIEN A Fi#
B, BE, %% %33 BEAR Wik
F, ke mEHL WA MhRRY KBS
mEkel WWAES L BHESY MEe BEA
2wz HRMEA BHEsL ke B9
7ol (Emec >

WK %ol WY g W) KW B
%, W, WIET, kb, Ak S 8o B
RALISE S 4me M7 2,0 BT,
g, B 5o #We SODe HtEe EmA
How O ppnt b, WEE S ERBY
LRA71E 7t 380l walA

A EEAME EEKI LEK mmibmes &
Foll 1593 Rk F A B ALkl
A ERRRR R MR MY B pEs
Blgstn REREMNOA WmERREES] BEENH
bR BRE WmESAT

o] 3t superoxide anion® X.th Fikol
5538 hydrogen peroxide® MHiar7]|E ®EQ
SOD9 ¥tk #{LE AWEW, FE&I LEK
REH 25 HRBW M FEN4 SOD
o] FEHS RN A BmAH oY ARtk &
EEEol A 1 m BEZ o @metdh o9
2o fRE HRBYWO FE SOD &EHe) 8
e¢E #aol ERITHE WEDS HEAA
2 o EH%S LEKe EitE |HEA 715 %%
7t & Aoz AALH.
®E M ey
el s EES yigit BEOZ hy-

Catalase™ free radicalell

drogen peroxide® 4TS EX  hydrogen
peroxide el =& K WGBS Biksts &
F7h dew™, oe EelN s e
Av WS RN S e o
SODel % superoxide anion® 4/ EEMQA
hydrogen peroxideE 33l catalase 5 %%
LE AVRY, AR ARk RER
HEEW FES FHIA catalase] ¥E¥ o
HEE A BmEAen ARk R A

I #m BE oL gk,

| o
55

Glutathione peroxidase= glutathioneS /-

2 3} hydrogen peroxideZ Al qk o)
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Uz} lipid peroxideZ lipid alcohol® BTLAIA
A 7= BFEolt}. Glutathione peroxidase
o] WM e AYRY LK RENS
o Bl A BBl et £% 9 35%,
42%9 HRE de BME BAoH HEK &
PSS BRI A HER I =¥ 8
matH o FEMAES BEHAA FUh

A BN EE&KI ARk ZTF SR
FHE HMEA7lE SOD, catalase ¥
one peroxidase® WEHS AR ol
#n Bko] oW B o= el B
Ae & 71 gtk a8y ol #PEo] oF
Bimoz g WEHS WmAHGA T o
e MRE EEmEEC k3 FEL £ A
AY7kA R REE BT 5 de TEKS
feoRsta ok

REBENOIN EEkT AEKS superoxide
radicalel #3 EHENY HE HRE BT
S W AT AEeke HRm RE KEFEHS
2 superoxide radical®] &®Eo|l WA stHch X
g M MRS P mOhE EmHRE AU gl
£ hydroxyl radicalol ¥3 ZEMFgkT LEke
S 49 & 23 B#E KFWSE hydroxyl
radical®] 4K & BHREME A BPAIE Re
YERRE T

Llibel ¥RE KEstel B9, ARk L5
k& oxygen free radical®] #4fiE%k EXKY
SOD, catalase %

e WA 7)Y £ EBRFREL superoxide

glutathi-

=3
L5

glutathione peroxidase®] &
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radical® hydroxyl radical® 2AH WEAI =
A8E& M AR AAZAY.

a2, E@EKS AEKol EHRE AR
B # < xanthine oxidase®} aldehyde oxidase]
EET ARLEE ERES BEE #fdds #
%8384)%t BBIAIA E w, o]E ELHYEo| HFH
fe#Eel ERE MY 8 okl £RE &
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